Systematic Evaluation of CRISPRa and CRISPRi Modalities Enables Development of a Multiplexed, Orthogonal Gene Activation and Repression System.
The ability to manipulate the expression of mammalian genes using synthetic transcription factors is highly desirable in both fields of basic research and industry for diverse applications, including stem cell reprogramming and differentiation, tissue engineering, and drug discovery. Orthogonal CRISPR systems can be used for simultaneous transcriptional upregulation of a subset of target genes while downregulating another subset, thus gaining control of gene regulatory networks, signaling pathways, and cellular processes whose activity depends on the expression of multiple genes. We have used a rapid and efficient modular cloning system to build and test in parallel diverse CRISPRa and CRISPRi systems and develop an efficient orthogonal gene regulation system for multiplexed and simultaneous up- and downregulation of endogenous target genes.